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Description 

This invention relates to a sliding roof for a 
vehicle of the type comprising a panel which, in 
its forward position, closes an opening in the 
fixed vehicle roof, the panel being pivotally 
mounted at each side adjacent to its front edge on 
respective front support means which are mov- 
able along respective guide tracks extending 
longitudinally of the vehicle on each side of the 
openings, respective rear support means being 
coupled to a panel behind each front support 
means and respective actuating means being 
arranged to co-operate with each rear support 
means to raise the rear edge of the panel and then 
to move the panel rearwardly so as to partially 
overlie the fixed roof behind the opening. 

A sliding roof of this type is disclosed in Patent 
Specification GB-rA — 2078295. However the 
mechanism disclosed therein has a number of 
disadvantages. One of these is that, as the rear 
edge of the panel is raised from its fully closed 
position, the front edge thereof immediately 
starts to move away from the front edge of the 
opening with the result that it is not possible to 
have the rear edge of the panel fully raised while 
maintaining an adequate seal between the front 
edge of the panel and the corresponding edge of 
the opening to ensure that no draughts originate 
from that location. Another disadvantage is that 
the mechanism described involves a complex 
arrangement of pins, levers and springs, the 
panel not being positively held in its intermediate 
positions between the fully opened position and 
the fully closed position. 

According to the present invention, a sliding 
roof for a vehicle comprises a panel which, in its 
forward position, closes an opening in the fixed 
vehicle roof, the panel being pivotally mounted at 
each side adjacent to its. front edge on respective 
front support means which are movable along 
respective guide tracks extending longitudinally 
of the vehicle on each side of the opening, 
respective rear support means being coupled to 
the panel behind each front support means and 
respective actuating means being arranged to co- 
operate with each rear support means to raise the 
rear edge of the panel and then to move the panel 
rearwardly so as to partially overlie the fixed roof 
behind the opening, wherein each rear support 
means comprises a cam follower connected to 
the panel and each actuating means comprises a 
member which is movable along the corre- 
sponding guide track and has a fixed cam surface 
arranged to co-operate with a stationary cam 
surface on the track to move the cam follower 
substantially vertically so as to raise the rear edge 
of the panel and then to move the cam follower 
substantially horizontaily so as to move the panel 
rearwardly. 

In one form of the invention, the cam surface on 
the actuating member slopes forwardly and 
upwardly while the fixed cam surface has a 
substantially vertical section and a substantially 
horizontal section. As the actuating member is 



moved rearwardly, the cam follower is lifted 
upwards by the scissors action between the two 
cam surfaces until it reaches the horizontal sec- 
tion of the stationary cam surface. The cam 
5 surface in the actuating member may con- 
veniently take the form of a slot in which the cam 
follower is a sliding fit This prevents any risk of 
the cam follower moving out of engagement with 
the cam surface. 
10 In one form of the invention, the cam follower is 
directly connected to the roof panel. Alternatively, 
the cam follower may be mounted at an inter- 
mediate point on a lever which is pivotally con- 
nected at one end to the roof panel and at the 
is other end to a slider which engages in a hori- 
zontally extending track. The result of this is that 
the upward movement of the cam follower is 
amplified by the ratio of the distance between the 
cam follower and the pivot in the horizontal track 
, 20 to the overall length of the lever. 

The portion of the track engaged by the front 
support means is preferably arranged so that, 
after it has moved out of engagement with the 
front edge of the opening, the front edge of the 
25 panel is kept below the vehicle roof level so as to 
reduce wind buffeting. 

Embodiments of the invention will now be 
described, by way of example, with reference to 
the accompanying drawings in which: 
30 Figure 1 is a plan view of one side of an opening 
roof in accordance with the invention; 

Figure 2 is a cross-sectional view taken on the 
line 2—2 in Figure 1; 

Figure 3 is a cross-sectional view, similar to 
35 Figure 2 but showing the panel with its rear edge 
in the fully raised position; 

Figure 4 is a cross-sectional view, similar to 
Figure 2 but showing the panel moved somewhat 
rearwardly from its fully forward position; 
40 Figure 5 is a cross-sectional view, simitar to 
Figure 2 but showing the panel in its fully open 
position; 

Figure 6 is a cross-sectional view taken on the 
line 6 — 6 in Figure 1; 
45 Figure 7 is a cross-sectional view, similar to 
Figure 2, of a second embodiment of the inven- 
tion; 

Figure 8 is a cross-sectional view, similar to 
Figure 2, of a third embodiment of the invention; 
so and 

Figure 9 is a cross-sectional view, similar to 
Figure 4, of the roof shown in Figure 8. 

Referring to Figures 1 and 2, an opening roof for 
a motor vehicle comprises a movable panel 10 

55 which is dimensioned to fill an opening in a fixed 
vehicle roof 12, the opening being bounded by a 
frame member 14 which carries a resilient rubber 
seal 16 having a formation to engage with the 
underside of the panel 10 when the latter is in its 

60 fully closed position, as can best be seen in Figure 
2. 

On the side of the opening illustrated In the 
drawings, the frame member 14 carries a track 
member 18 which extends along substantially the 
65 whole of the side of the opening and comprises a 
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horizontal portion with two upstanding limbs 20 
and 22. Secured to the panel 10 is an L-shaped 
member 24 having a vertical limb which projects 
downwardly between the two limbs 20 and 22 of 
the track member 18. The member 24 carries a 
first transverse pin 26 at its front end, the pin 26 
being received in a slot 28 in the limb 20 of the 
track. The member 24 also carries a pin 30 
adjacent to its rear end which co-operates with 
the limb 22 of the track in a manner to be 
explained hereinafter. 

The limb 20 extends along substantially the 
whole of the track member 18. On the other hand, 
the limb 22 extends only along the rear part 
thereof, the front edge of the limb 22 constituting 
a ramp 32 which is located immediately behind 
the pin 30 when the latter is in the position 
illustrated in Figure 2. 

The pin 30 also projects into a slot 34 in a 
traveller 36 located adjacent to the limb 22. As can 
be seen from Figure 6, the traveller 36 includes a 
side limb which engages with a drive cable 38 
located in a groove in the frame member 14 and 
connected to manually or electrically operable 
drive means for moving the traveller 36 along the 
track. 

As can be seen from Figure 2, the slot 34 in the 
traveller 36 is inclined in the opposite direction to 
the ramp 32. Consequently, as shown in Figure 2, 
the scissors action between the slot 34 and the 
ramp 32 raises the pin 30 to the top of the ramp 
32, pivoting the panel 10 about the front pin 26 to 
its tilted position as shown in Figure 2. During this 
movement, the pin 26 moves along an upwardly 
cranked front section 40 of the track 28 as a result 
of the rearward component of the movement of 
the pin 30 as it travels up the ramp 32. This 
upward movement of the pin 26 prevents there 
being any downward movement of the front edge 
of the panel 10 during tilting which would result in 
undue compression of the seals 16. 

As rearward movement of the slider 36 con- 
tinues, the pin 30 moves along the top of the limb 
22 of the track member 18. The pin 26 reaches the 
highest point of the cranked section 40 of the track 
28, at which point the front edge of the panel 10 is 
lifted over the rear edge of the seal 16. Further 
rearward movement of the slider 36 causes the 
pin 26 to move into the main horizontal part of the 
slot 28, in which position the front edge of the 
panel 10 is below the level of the top of the seal 
16, as shown in Figure 4. The front edge of the 
panel 10 is, therefore, not in a position to deflect 
air flowing over the vehicle roof downwardly into 
the interior of the vehicle. As rearward movement 
of the slider 36 continues, the panel 10 moves 
rearwardly while maintaining substantially the 
same angle to the horizontal, until it reaches the 
fully open position, illustrated in Figure 5, with the 
pin 26 at the rear end of the slot 28. 

The panel 10 can be moved back to its originally 
described fully closed position by moving the 
slider 36 forwardly, the cranked section 40 of the 
slot 28 lifting the front edge of the panel 10 over 
the seal 16. 



Figure 7 illustrates another embodiment of the 
invention, many of the components of which are 
identical with the corresponding components of 
the embodiments illustrated in Figure 1 to 6 and 

5 are denoted by the same reference numerals. In 
particular, the panel 10 is supported by the pins 
26 and 30 secured to the L-shaped member 24. 
However, in contrast to the embodiment illus- 
trated in Figures 1 to 6, both pins 26 and 30 

w project into a single slot 50 in the inner limb 20 of 
the track 18. The slot 50 has a front portion 52, the 
front end of which is inclined to the horizontal at 
the same angle as the front part of the cranked 
portion 40 of the track 28, and which continues to 

is a point level with the top of the ramp 32 of Figures 
1 to 6 where it joins a horizontal section 54. 
Adjacent to the front end of its horizontal section 
54, the slot 50 has a branch 56 extending down- 
wardly at the same angle as the ramp 32 of 

20 Figures 1 to 6. When the panel 10 is in its closed 
position, as illustrated in Figure 7, the pin 26 is at 
the front end of the inclined portion 52 of the slot 
50 while the pin 30 is at the bottom of the branch 
56. When the slider 36 is moved rearwardly, the 

26 pin 30 is lifted up the branch 56 and the panel 10 
moves to a position equivalent to that illustrated 
in Figure 3. However, during further rearward 
movement of the slider 36, the pin 26 continues to 
move up the inclined portion of the slot 52 so that 

30 the panel 10 is horizontal when in its fully open 
position (not shown). 

Rgures 8 and 9 illustrate a further embodiment. 
Once again, those components which are equiva- 
lent to corresponding components of the embodi- 
es ments already described, will be denoted with the 
same reference numerals and will not be 
described again in detail. The inner limb 20 of the 
track 18 has a slot 60, the front of which has a 
cranked portion 62 similar to portion 40 of the 

40 track 28 shown in Figures 2 to 5 but the main 
horizontal portion of the slot 60 extends nearer to 
the back of the track member 18. The pin 26 at the 
front of the L-shaped member 24 secured to the 
panel 10 engages in the slot 60 as before but, in 

45 place of the pin 30, a lever 64 is pivotally con- 
nected, at 66 to the rear end of the L-shaped 
member 24. The other end of the lever 64 carries a 
pin 68 which engages in the slot 60 while, at an 
intermediate point, the lever 64 carries a cam 

so follower 70 which engages with the ramp 32 
formed at the front end of the outer side limb 22 
of the track member 18. 

Operation of the embodiment illustrated in 
Figure 9 is similar to that of the embodiment 

55 illustrated in Figures 1 to 6 except that the lever 64 
serves to amplify the upward movement of the 
panel 10 in relation to the height of the ramp 32. 

Claims 

60 

1. A sliding roof for a vehicle comprising a 
panel (10) which, in its forward position, closes an 
opening in the fixed vehicle roof (12), the panel 
(10) being pivotally mounted at each side adja- 
65 cent to its front edge on respective front support 
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means (26) which are movable along respective 
guide tracks (18) extending longitudinally of the 
vehicle on each side of the opening, respective 
rear support means (30, 64) being coupled to the 
panel behind each front support means (26) and 
respective actuating means (36) being arranged 
to co-operate with each rear support means (30, 
70) to raise the rear edge of the panel (10) and 
then to move the panel (10) rearwardly so as to 
partially overlie the fixed roof (12) behind the 
opening, characterised in that each rear support 
means comprises a cam follower (30, 70) con- 
nected to the panel (10) and each actuating means 
comprises a member (36) which is movable along 
the corresponding guide track (18) and has a fixed 
cam surface (34) aranged to co-operate with a 
stationary cam surface (32, 56) on the track (18) to 
move the cam follower (30, 70) substantially 
vertically so as to raise the rear edge of the panel 
(10) and then to move the cam follower (30, 70) 
substantially horizontally so as to move the panel 
(10) rearwardly. 

2. A sliding roof according to claim 1, charac- 
terised in that the cam surface (34) on the actuat- 
ing member slopes forwardly and upwardly while 
the fixed cam surface has a substantially vertical 
section (32) and a substantially horizontal section 
(22). 

3. A sliding roof according to claim 1 or 2, 
characterised in that the cam surface on .the 
actuating member (36) comprises a slot (34) in 
which the cam follower (30, 70) is a sliding fit. 

4. A sliding roof according to claim 1, 2 or 3, 
characterised in that the cam follower (30) is 
directly connected to the roof panel (10). 

5. A sliding roof according to claim 1, 2 or 3, 
characterised in that the cam follower (70) is 
mounted at an intermediate point on a lever (64) 
which is pivotally connected at one end (66) to the 
roof panel (10) and at the other end to a slider (68) 
which engages in a horizontally extending track 
(60). 

6. A sliding roof according to any preceding 
claim, characterised in that the portion (40, 62) of 
the track engaged by the front support means (26) 
is arranged so that, after it has moved out of 
engagement with the front edge of the opening, 
the front edge of the panel (10) is below the level 
of the vehicle roof (12). 

Patentanspruche 

1. Schiebedach fur ein Fahrzeug, umfassend ein 
Paneel (10), das in seiner vorderen Stellung eine 
(Jffnung in dem feststehenden Fahrzeugdach (12) 
verschlie&t, wobei das Paneel (10) schwenkbar an 
jeder Seite neben seiner Vorderkante auf jeweili- 
gen vorderen Lagermittein (26), die entlang zuge- 
hdriger Fuhrungsspuren (18), die sich in Langs- 
richtung des Fahrzeugs auf jeder Seite der Off- 
nung erstrecken, montiert ist, zugehdrige hintere 
Lagermittel (30, 64) mit dem Paneel hinter jedem 
vorderen Lagermittel (26) gekoppelt sind und 
zugehdrige Betatigungsmittel (36) vorgesehen 
sind, urn mit jedem hinteren Lagermittel (30, 70) 



so zusammenzuwlrken, daB die Hinterkante des 
Paneels (10) angehoben und dann das Paneel (10) 
ruckhwarts bewegt wird, damit es teilweise ober- 
halb des feststehenden Dachs (12) hinter der 

s Offnung liegt, dadurch gekennzeichnet, daB jedes 
hintere Lagermittel einen Steuerkurvenfolger (30, 
70), der mit dem Paneel (10) verbunden ist, 
aufweist und jedes Betatigungsmittel ein Element 
(36) besitzt, welches entlang der entsprechenden 

10 Fuhrungsspur (18) bewegbar ist und eine festste- 
hende Steuerflache (34) besitzt, die derart ange- 
ordnet ist, daB sie mit einer feststehenden Steuer- 
flache (32, 56) auf der Spur (18) zusammenwirkt, 
urn den Steuerkurvenfolger (30, 70) etwa vertikal 

15 zu bewegen und dadurch die Hinterkante des 
Paneels (10) anzuheben und anschlie&end den 
Steuerkurvenfolger (30, 70) etwa horizontal zu 
bewegen, urn das Paneel (10) nach hinten zu 
bewegen. 

20 2. Schiebedach nach Anspruch 1 dadurch 
gekennzeichnet, daB die Steuerflache (34) an dem 
Betatigungselement nach vorn und nach oben 
schrag verlauft, wahrend die feststehende Steuer- 
flache einen etwa vertikalen Abschnitt (32) und 

25 einen etwa horizontalen Abschnitt (22) aufweist. 

3. Schiebedach nach Anspruch 1 oder 2, 
dadurch gekennzeichnet, daB die Steuerflache an 
dem Betatigungselement (36) einen Schlitz (34) 
besitzt, in welchem der Steuerkurvenfolger (30, 

30 70) einen Gleitsitz bildet 

4. Schiebedach nach Anspruch 1, 2 oder 3, 
dadurch gekennzeichnet, daB der Steuerkurven- 
folger (30) direkt mit dem Dachpaneel (10) ver- 
bunden ist. 

35 5. Schiebedach nach Anspruch 1, 2 oder 3, 
dadurch gekennzeichnet, daB der Steuerkurven- 
folger (70) an einem Zwischenpunkt auf einem 
Hebel (64) montiert ist, welcher mit einem Ende 
(66) schwenkbar mit dem Dachpaneel (10) und 

40 mit dem anderen Ende mit einem Gleitstiick (68), 
welches in eine sich horizontal erstreckende Spur 
(60) eingreift, verbunden ist. 

6. Schiebedach nach einem der vorausgehen- 
den Anspruche, dadurch gekennzeichnet, daB der 

45 Abschnitt, (40, 62) der Spur, mit dem das vordere 
Lagermittel (26) in Eingriff kommt, derart ange- 
ordnet ist, daB sich die Vorderkante des Paneels 
(10), nachdem sie sich von der Vorderkante der 
Offhung gelost hat, unterhalb der Hone des Fahr- 

so zeugdachs (12) befindet. 

Revendications 

1. Un toit ouvert coulissant pour un vShicule 
65 comprenant un panneau (10) qui, dans sa position 
avant, ferme une ouverture dans le toit fixe du 
vShicule (12), le panneau (10) etant mont6 h 
pivotement de chaque c6t6 adjacent d son bord 
avant sur des moyens de support respectifs avant 
60 (26) qui peuvent se d6placer le long de rails de 
guidage respectifs (18) s'etendant le long vehicule 
de chaque cdt6 de I'ouverture, des moyens de 
support respectifs arrtere (30, 64) 6tant couples au 
panneau derrtere chaque moyen de support avant 
65 (26) et des moyens d'actionnement respectifs (36) 
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6tant destines d coopSrer avec chacun des 
moyens de support arrtere (30, 70) pour soulever 
le bord arriere du panneau (10) et dSplacer alors 
le panneau (10) vers I'arrtere de mantere h ce 
qu'ii recouvre en partie le toit fixe (12) derrtere 
I'ouverture, caracteris§ en ce que chacun des 
moyens de support arridre comporte un galet de 
came (30, 70) relid au panneau (10) et en ce que 
chacun des moyens d'actionnement comporte 
un £l6ment (36) qui se d£place le long du rail de 
guidage correspondent (18) et pr6sente une sur- 
face de came fixe (34) destin£e h coop6rer avec 
une surface de came immobile (32, 56) sur le rail 
(18) pour dSplacer le galet de came (30, 70) 
essentiellement verticaiement de mantere d lever 
le bord arrtere du panneau (10) et ci d6placer 
alors le galet de came (30, 70) essentiellement 
horizontalement afin de dSplacer le panneau (10) 
vers I'arridre. 

2. Un toit coulissant selon la revendication 1, 
caracteris6 en ce que, la surface de came (34) 
m6nag6e sur l'6I6ment d'actionnement est incli- 
nes vers I'avant et vers le haut alors que la 
surface de came immobile presente une partie 



(32) essentiellement verticale et une partie (22) 
essentiellement horizontale. 

3. Un toit coulissant selon la revendication 1 
ou 2, caract6ris6 en ce que, la surface de came 

5 m6nag6e sur I'§l6ment d'actionnement (36) pre- 
sente une feme (34) dans laquelle le galet de 
came (30, 70) est mont§ d coulissement. 

4. Un toit coulissant selon la revendication 1, 2 
ou 3, caract6ris6 en ce que le galet de came (30) 

10 est directement relte au panneau de toit (10). 

5. Un toit coulissant selon la revendication 1, 2 
ou 3, caracterise en ce que, le galet de came (70) 
est mont6 en un point interm6diaire sur un levier 
(64) qui est relie h pivotement, & une extr6mit6 

15 (66) au panneau de toit (10) et, h I'autre extre- 
mity h un coulisseau (68) qui s'engage dans un 
rail s'6tendant horizontalement (60). 

6. Un toit coulissant selon I'une quelconque 
des revendications pr6cedentes, caract6ris6 en 

20 ce que la partie (40, 62) du rail en prise avec les 
moyens de support avant (26), est disposee de 
telle sorte que, une fois d6gag6 du bord avant de 
I'ouverture, le bord avant du panneau (10) est 
situ6 au-dessous du niveau du toit du v6hicule. 

25 
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